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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on August 8 th 2003 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is has been considered by the examiner, and is attached to this office action. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 

A) In Figure 4 reference numbers VI, Vin and lout are not taught in the original 
disclosure with respect to figure 4. The examiner suggests applicant insert the lout 
identifier in line 3 of paragraph [0027] on page 8 after the words 'gradient coil 120 
receives a current'. The examiner is not sure where applicant should insert the 
reference to identifier Vin but a citation to this identifier is needed between paragraph 
[0026] on page 7 and the start of paragraph [0028] on page 8 of the original description. 

B) In Figure 5 reference numbers Vin and lout are not taught in the original 
disclosure with respect to figure 5. The examiner is not sure where applicant should 
insert the reference to identifier Vin, VI, or lout in paragraph [0028] of page 8 but a 
citation to these identifiers is needed in paragraph [0028] on page 8 of the original 
description. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1 .121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 

A) On page 1 1 paragraph [0037] of the original specification applicant refers to 
figures 8A and 8b. the examiner notes that applicant only shows a figure 8, there is no 
subfigure 8a or subfigure 8b within applicant's figure 8. 

B) In figure 1 1 the micro Faraday identifier is misprinted as uF instead of \iF 
correction is needed. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any . 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as 
per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Specification 

4. The disclosure is objected to because of the following informalities: 

A) On page 7, paragraph [0025] line 4 delete "figure 20" and insert "figure 2". 
There is no figure 20 in applicant's application. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-6, 9-13, and 16-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Takano et al M US patent 5,721,490 issued February 24 th 1998. 
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7. With respect to Claim 1, Takano et al., teaches and shows "A method of 
operating a system having a coil, said method comprising: providing a switched 
amplified current to the coil; and adding a second current to the switched amplified 
current, wherein the second current is substantially out of phase with the switched 
amplified current such that the coil receives current with substantially no switching 
frequency ripple" " [See figures 10, 11a, 12; col. 12 line 37 through col. 15 line 34; col. 4 
lines 21-40;col. 5 lines 15-21; col. 5 line 50 through col. 6 line 8; col. 6 lines 35-43 
where the use of more than one current switching devices, which provide switched 
currents to the gradient magnetic field coil 116, where the switched currents are out of 
phase with / deviate from one another are taught and shown]. 

8. With respect to Claim 9, Takano et al., teaches and shows "A gradient coil 
system" [See figure 12 and col. 15 lines 1-34] "comprising: at least one gradient coil 
comprising a first end and a second end;" [See figure 12 where the gradient magnetic 
field coil is shown to have a first end and a second end.] "a first inductor connected to 
said first end and providing a switched amplified current to said gradient coil; and 

a second inductor connected to said first end and providing a second current to 
said gradient coil, the second current substantially out of phase with the switched 
amplified current such that said gradient coil receives current with substantially no 
switching frequency ripple." [See figures 10, 11a, 11b, 12; col. 12 line 37 through col. 15 
line 34; col. 4 lines 21-40;col. 5 lines 15-21; col. 5 line 50 through col. 6 line 8; col. 6 
lines 35-43 where the use of more than one current switching devices, which provide 
switched currents to the gradient magnetic field coil 116, where the switched currents 
are out of phase with / deviate from one another are taught and shown. Additionally see 
figures 5, 6, 7, and 8]. 

9. With respect to Claim 16, Takano et al., teaches and shows "A magnetic 
resonance imaging (MR1) system comprising: a main magnet configured to generate a 
substantially uniform magnetic field;" [See figure 12 component 115] "a radio frequency 
pulse generator configured to excite the magnetic field;" [See figure 12 components 
112, 118, 115, and 114] "a gradient coil configured to generate gradients extending in 
different directions in the magnetic field" [See figure 12 component 1 16]; "said gradient 
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coil comprising a first end and a second end; a first inductor connected to said first end 
and providing a switched amplified current to said gradient coil; and a second inductor 
connected t: said first end and providing a second current to said gradient coil, the 
second current substantially out of phase with the switched amplified current such that 
said gradient coil receives current with substantially no switching frequency ripple." [See 
figures 10, 11a, 11b, 12; col. 12 line 37 through col. 15 line 34; col. 4 lines 21-40;col. 5 
lines 15-21 ; col. 5 line 50 through col. 6 line 8; col. 6 lines 35-43 where the use of more 
than one current switching devices, which provide switched currents to the gradient 
magnetic field coil 116, where the switched currents are out of phase with / deviate from 
one another are taught and shown. Additionally see figures 5, 6, 7, and 8], 

10. With respect to Claim 2, Takano et al., teaches and shows "connecting a first 
inductor to the coil such that the switched amplified current is received from the first 
inductor; and connecting a second inductor to the coil such that the second current is 
received from the second inductor/' [See figure 10. See also figures 11a, 11b, 12,6; col. 
12 line 37 through col. 15 line 34.] The same reasons for rejection, that apply to claim 1 
also apply to claim 2 and need not be reiterated. 

1 1 . With respect to Claim 3, Takano et ah, teaches and shows "coupling the first 
inductor with the second inductor via a transformer" [See figures 1 1a, 6; col. 12 line 37 
through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. The same reasons for 
rejection, that apply to claims 1, 2 also apply to claim 3 and need not be reiterated. 

12. With respect to Claim 4, Takano et al., teaches and shows "coupling the first 
inductor with the second inductor via a transformer wherein the second inductor is 
connected to a first end of a secondary side of the transformer and a first side of a 
capacitor is connected to a second end of the secondary side". [See figures 1 1a, 6; with 
capacitor components 68, 67, inductor components 65, 66; and the teachings of col. 12 
line 37 through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. The same reasons 
for rejection, that apply to claims 1, 2, 3 also apply to claim 4 and need not be 
reiterated. 

13. With respect to Claim 5, Takano et al., teaches and shows "connecting a 
second side of the capacitor to an end of the coil opposite the first inductor and second 
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inductor". [See figures 11a, 6; with capacitor components 68, 67, inductor components 
65, 66; and the teachings of col. 12 line 37 through col. 15 line 34; col. 8 line 61 through 
col. 9 line 65]. The same reasons for rejection, that apply to claims 1, 2, 3, 4 also apply 
to claim 5 and need not be reiterated. 

14. With respect to Claim 6, Takano et al., teaches and shows "connecting a 
second capacitor between the first inductor and second inductor and the end of the coil 
opposite the first inductor and second inductor." [See figures 1 1a, 6 with capacitor 
components 68, 67, inductor components 65, 66; and the teachings of col. 12 line 37 
through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. The same reasons for 
rejection, that apply to claims 1, 2, 3, 4, 5 also apply to claim 6 and need not be 
reiterated. 

15. With respect to Claim 10, and corresponding claim 17 which depend 
respectively from independent claims 9, and 16, Takano et al., teaches and shows "a 
transformer coupling the first inductor with the second inductor." [See figures 1 1a, 6 with 
transformer components 61, 62, 63, and 64 inductor components 65, 66; and the 
teachings of col. 12 line 37 through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. 
The same reasons for rejection, that apply to claims 1, 2, 3, 9, 16 also apply to claims 
10, 17 and need not be reiterated. 

16. With respect to Claim 11, and corresponding claim 18 which depend 
respectively from independent claims 9, and 16, Takano et al., teaches and shows that 
"the second inductor is connected to a first end of a secondary side of the transformer, 
said system further comprising a capacitor wherein a first side of said capacitor is 
connected to a second end of the secondary side of the transformer. [See figures 1 1a, 6 
with transformer components 61 , 62, 63, and 64; capacitor components 67, 68; inductor 
components 65, 66; Figure 10 and the teachings of col. 12 line 37 through col. 15 line 
34; col. 8 line 61 through col. 9 line 65]. The same reasons for rejection, that apply to 
claims 1, 2, 3, 9, 10, 16, 17 also apply to claims 11, 18 and need not be reiterated. 

17. With respect to Claim 12, and corresponding claim 19 which depend 
respectively from independent claims 9, and 16, Takano et al., teaches and shows that 
"a second side of the capacitor is connected to said second end of said gradient coil." 
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[See figure 12, gradient coil component 116, figures 11a, and 6 with transformer 
components 61, 62, 63, and 64; capacitor components 67, 68; inductor components 65, 
66; Figure 10 and the teachings of col. 12 line 37 through col. 15 line 34; col. 8 line 61 
through col. 9 line 65]. The same reasons for rejection, that apply to claims 1, 2, 3, 9, 
10, 11, 16, 17, 18, also apply to claims 12, 19 and need not be reiterated. 

18. With respect to Claim 13, and corresponding claim 20 which depend 
respectively from independent claims 9, and 16, Takano et al., teaches and shows "a 
second capacitor connected between said first end of said gradient coil and said second 
end of said gradient coil." [See figure 12, gradient coil component 116, figures 11a, and 
6 with transformer components 61, 62, 63, and 64; capacitor components 67, 68; 
inductor components 65, 66; Figure 10 and the teachings of col. 12 line 37 through col. 
15 line 34; col. 8 line 61 through col. 9 line 65]. The same reasons for rejection, that 
apply to claims 1, 2, 3, 9, 10, 11, 12, 16, 17, 18, 19, also apply to claims 13, 20 and 
need not be reiterated. 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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21 . Claims 7, 8, 14, 15, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overTakano etal., US patent 5,721,490 issued February 24 th 1998. 

22. With respect to Claim 7 and corresponding claims 14 and 21 which depend 
respectively from independent claims 1, 9, and 16, Takano et al., lacks directly 
teaching "a method (i.e. claim 7) / gradient coil system (i.e. claim 14) / MRI system 
(i.e. claim 21) comprising the limitations of, "connecting a first inductor to the gradient 
coil such that the switched amplified current is received from the first inductor, wherein 
the first inductor has an inductance Lp; and connecting a second inductor to the coil 
such that the second current is received from the second inductor, wherein the second 
inductor has an inductance Laux, wherein Laux / Lp =(n-1)/n 2 where n is a number of 
primary turns of the transformer divided by a number of secondary turns of the 
transformer." However, the inductors 65 and 66 of figures 1 1a and figure 6, from the 
Takano et al., reference meet the connection requirements of claims 7, 14 and 21, 
therefore components 65 and 66 have an intrinsic inductance Lp and Laux [See figures 
11a, 6, and the teachings of col. 12 line 37 through col. 15 line 34; col. 8 line 61 through 
col. 9 line 65]. 

23. The examiner notes that the Takano et al., reference is silent in words about the 
number of turns of the transformer, however because the configuration shows a 
transformer schematic with three deviations in direction (i.e. three turns) the examiner's 
position is that the transformer component shown in figures 6 and 1 1a of the Takano et 
al., reference directly suggests that n=3. Therefore the equation of applicant's claim by 
substitution becomes Laux / Lp = (3-1 )/4 = %. Additionally, it would have been obvious 
to one of ordinary skill in the art at the time that the invention was made to modify the 
teaching of Takano et al., to include the applicant's inductance equation because the 
output current IL of figure 1 1 b in the Takano et al., reference is suggestive of the result 
that Laux / Lp = Yz. [See figures 11b, 11a, 6, and the teachings of col. 12 line 37 
through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. The same reasons for 
rejection, obviousness, and motivation to combine, that apply to claims 1, 2, 3, 9, 10, 
16, and 17 also apply to claims 7, 14, and 21 and need not be reiterated. 
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24. With respect to Claim 8 and corresponding claims 15 and 22 which depend 
respectively from independent claims 1, 9, and 16, Takano et al., lacks directly 
teaching "a method (i.e. claim 8) / gradient coil system (i.e. claim 15) / MRI system 
(i.e. claim 22) comprising the limitations of, "connecting a first inductor to the coil such 
that the switched amplified current is received from the first inductor, wherein the first 
inductor has an inductance Lp; and connecting a second inductor to the coil such that 
the second current is received from the second inductor, wherein the second inductor 
has an inductance Laux, and wherein (© 2 -Caux«Laux -1) / (o) 2 *CauX'Laux) = (n-1) / n 2 , 
where n is a number of primary turns of the transformer divided by a number of 
secondary turns of the transformer, Caux is a capacitance of said capacitor connected 
to the second end of the secondary side, and © is an angular frequency." However, the 
inductors 65 and 66 of figures 11a and figure 6, from the Takano et al., reference meet 
the connection requirements of claims 8, 15 and 22. Additionally figures 6 and 1 1a 
show capacitors 68 and 67 which meet applicant's requirements therefore components 
65 and 66 have an intrinsic inductance Lp and Laux which satisfy the requirements of 
claims 8, 15 and 22. [See figures 1 1a, 6, and the teachings of col. 12 line 37 through 
col. 15 line 34; col. 8 line 61 through col. 9 line 65]. 

25. The examiner notes that the Takano et al., reference is silent in words about the 
number of turns of the transformer, however because the configuration shows a 
transformer schematic with three deviations in direction (i.e. three turns) the examiner's 
position is that the transformer component shown in figures 6 and 1 1a of the Takano et 
al., reference directly suggests that n=3. Therefore the equation of applicant's claim by 
substitution becomes(© 2 *Caux.Laux -1) / (© 2 *Caux*Laux) = (3-1) / 2 2 , or 
(o 2 *Caux*Laux -1) / (© 2 *Caux*Laux) = V*. It would have been obvious to one of 
ordinary skill in the art at the time that the invention was made to modify the teaching of 
Takano et al., to include the applicant's inductance capacitance equation because the 
output current IL of figure 1 1 b in the Takano et al., reference is suggestive of the result 
wherein (© 2 *Caux*Laux -1 ) / (o 2 *Caux*Laux) = %. [See figures 1 1 b, 1 1 a, 6, and the 
teachings of col. 12 line 37 through col. 15 line 34; col. 8 line 61 through col. 9 line 65]. 
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The same reasons for rejection, obviousness, and motivation to combine, that apply to 
claims 1, 2, 3, 4, 5, 6, 9, 10, 11, 12, 16, 17, 18, 19, and 20 also apply to claims 8, 15, 
and 22 and need not be reiterated. 



26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tiffany Fetzner whose telephone number is: (571) 272- 
2241 . The examiner can normally be reached on Monday-Thursday from 7:00am to 
4:30pm., and on alternate Friday's from 7:00am to 3:30pm. 

27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez, can be reached at (571) 272-2245. The only official fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 872-9306. 



Conclusion 





TAF 

September 8, 2004 



Diego Gutierrez 
Supervisory Patent Examiner 
Technology Center 2800 



